The aims of this study were to evaluate and to compare the behavioral risk factors (diet and oral hygiene habits) and temperament of children with and without early childhood caries assisted by public health service. A cross-sectional study was carried out with a convenience sample composed of 120 children of both gender aged two to five years and their respective mothers, divided into two groups. Two researches applied a questionnaire in order to obtain data about mother, family and child. Child temperament was classified according mother's perception, six choices of temperament were given to mothers and was asked to choose the most applicable to child: (1) calm; (2) fussy; (3) crying; (4) demanding; (5) stubborn; (6) other.Clinical examinations were carried out for the diagnosis of dental caries by the same trained and calibrated examiner for all subjects; the criteria of the World Health Organization were used for the diagnosis of dental caries. The presence of visible dental biofilm was evaluated on the vestibular surface of four upper incisors, without disclosing. The logistic regression (p<0.05) between children without caries and with early childhood caries showed that factors as the child age (OR = 1.480), the frequency of sugar intake between meals (OR = 2.343), use of fluoridated paste (OR = 2.763), lack of brushing after dinner (OR = 0.539) and unsatisfactory oral hygiene (OR = 3.449) were associated to early childhood caries. There was no difference regarding the temperament of children with and without caries. Behavioral risk factors (dietary habits and oral hygiene) were associated with the presence of early childhood caries.
Introduction
Early Childhood Caries (ECC) is a common chronic disease of childhood, represents a significant public health problem [1] and has a negative impact on the oral health-related quality of life of preschool children, their parents [2, 3] and the health system [4] .The incidence of ECC is not uniformly distributed in a child population. It is confined to a subset of the total population of children. Therefore, identifying those at risk for developing the disease is a sound public health and private practice strategy [5] .ECC has a complex etiology with biological, behavioural, and sociodemographic influences [6] and is resulting from an imbalance of multiple risk and protective factors over time [1] . Especially in young children, the list of factors that may directly or indirectly influence caries risk is extensive [7] . In a systematic review [8] , 106 risk factors were found to be significantly related to the prevalence or incidence of dental caries in young children. In the last years, several risk factors for ECC have been extensively studied [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] and many studies have shown that behavioral risk factors (dietary habits and oral hygiene) are strongly associated to ECC [9] [10] [11] [12] [13] [14] [17] [18] [19] [20] [21] [22] . Another risk factor that may have behavioral manifestations is the child temperament, since those considered of difficult temperament present a greater risk for the development of ECC [25] [26] [27] [28] [29] [30] . Few studies have evaluated the relationship between child temperament as a risk factor . 02 .
for early childhood caries [25] [26] [27] [28] [29] [30] [31] [32] . According with one study, the temperament of children with ECC was less sociable, energetic, rhytimic and highly distracted as compared to children without ECC [30] . Another study showed that [25] , shyness, a subscale of Emotionality, Sociability, Activity (EAS) Temperament Survey for Children, and duration of feeding habit together were associated with ECC. The results of study by Aminabadi et al., [29] showed that in children with ECC, six aspects of temperament among 18 evaluated were significantly higher compared with children without ECC. Evidence suggests that child temperament reported by mothers may be related to important ECC risk factors [26] . Therefore, the objectives of this study were to evaluate and to compare the behavioral risk factors (diet and oral hygiene habits) and temperament of children with and without ECC assisted by public health service.
Methodology Ethicalprocedures
The study was submitted and approved by the Research Ethics Committee of the Federal University of Uberlândia (Register number 735.009). The goals of the study were explained to the parents or primary caregivers and their written informed consent was taken.
Study design and population
A cross-sectional study was carried out with a convenience sample composed of 120 children of both gender aged two to five years and their respective mothers, divided into two groups, Group 1:60 children without ECC and Group 2:60 children with ECC. The children were selected among the patients attending the same Children's Dental Clinic in a public health service, who presented as following inclusion criteria: gestational age ≥37 weeks; birth weight ≥2.500; children who were born and lived in the city since birth; complete mental and physical health, and mothers with similar age (≥24 years), educational and socioeconomic levels.
Data collection
Two researchers applied a questionnaire in order to obtain data about mother (status marital and employment), family (parents live together, monthly household income and number of people in residence) and child (age, number of siblings, birth position, diet and oral hygiene habits, use of dental floss and temperament).
Mother's perception of child temperament
Six choices of temperament were given to mothers and was asked to choose the most applicable to child: (1) calm; (2) fussy; (3) crying; (4) demanding; (5) stubborn; (6) other. The temperament of the child was classified as easy if the mother chose the option (1) calm or difficult if she chose the options (2) fussy, (3) crying, (4) demanding and (5) stubborn. When the mother's choice was (6) other, the children was classified by the researcher's judgment. For example, if a mother answered happy, she was classified as easy. On the other hand, is a mother answered grumpy, she was classified as difficult [26] .
Clinical examination
All clinical examinations were carried out with a dental mirror and an explorer by the same trained and calibrated examiner for all subjects (k = 0.98). Oral hygiene quality was evaluated based on presence of visible dental biofilm on the vestibular surface of four upper incisors, without disclosing. The criteria of the World Health Organization [33] were used for the diagnosis of dental caries.
The dependent variable and the exposures of interest
The dependent variable was the presence of ECC and the exhibition of interest was the temperament of the child.
Statisticalanalysis
The data were tabulated and analysed by using SPSS Statistics (IBM, Inc, Chicago, Illinois, USA) version 17. Associations between ECC and independent variables were determined using the multiple logistic regression model. The dependent variable was the absent and presence of ECC. OddsRatio (O.R.) for each of the variables was calculated and the confidence interval was set at 95% and the value of p<0.05.
Results
ECC experience was expressed as absent or present. Relations between variables related to mother, to the family and to the child, diet and oral hygiene habits and mother's perception of child temperament and absent and presence of ECC were showed in (Tables 1-4) respectively. The mean (DMFT) value was 2.95. The mean ages of children without caries and who presented caries were respectively, 2.75 years (standard desviation: 2.82 years) and 3.35 years (standard desviation = 2.12 years) Table 1 .
ECC was significantly associated with age (p = 0.035), intake of sugar with and after main meals (p = 0.003), use of dentifrice fluoride (p = 0.013), person that brushing after dinner (0.047) and presence of visible dental biofilm (p = 0.001). Older children, who did not use fluoridated toothpaste, with high frequency of sugar intake with and after main meals, showed an increase in 2.763 and 2.342 times more likely to have ECC, respectively. The lack of brushing after dinner increased the chance of the child showed ECC in 0.539 times and the unsatisfactory oral hygiene increased the probability of a child presenting ECC in 3.449 times ( 
Position of child birth Breastfeeding (times/day)
Use of bottle (months)
Never used 9 (7.5) 18 (15.0) 27 (22.5) Intake of sugar with and after main meals (times/day) . 04 . "ECC was significantly associated with age (p = 0.035), intake of sugar with and after main meals (p = 0.003), use of dentifrice fluoride (p = 0.013), person that brushing after dinner (0.047) and presence of visible dental biofilm (p = 0.001).
Older children, who did not use fluoridated toothpaste, with high frequency of sugar intake with and after main meals, showed an increase in 2.763 and 2.342 times more likely to have ECC, respectively. The lack of brushing after dinner increased the chance of the child showed ECC in 0.539 times and the unsatisfactory oral hygiene increased the probability of a child presenting ECC in 3.449 times ( 
Discussion
In the present study, the child temperament was evaluated as possible indicator of risk of ECC. However, the results showed no relationship between the type of temperament easy or difficult and the absence and presence of ECC. This finding is in disagreement with other studies [25] [26] [27] [28] [29] [30] [31] [32] and in accordance with the study by Kendrick et al. [31] . Some limitations should be mentioned, such as the selection and sample size, the selected sample was of convenience and compared to other cross-sectional studies the sample size was lower [10] [11] [12] [13] [14] [15] [16] [19] [20] [21] [26] [27] [28] [29] [30] [31] [32] . However, despite the small sample size, the mothers and the children presented similar characteristics considered as risk factors related to ECC [6, 7, 10, [12] [13] [14] [15] [16] 19 ]. Mother's age, socioeconomic and educational levels were similar between the groups. In addition, the children presented characteristics similar to birth, age group and access to dental care from the first appointment in a public service. Considering that these children showed population determinants at risk for ECC, this study evaluated and compared behavioral risk factors and temperament among children with and without ECC. Clinical examinations were performed using the World Health Organization criteria, the number of erupted teeth was not evaluated and this fact can be considered as a limitation of the present study, since the number of erupted teeth may be different in both groups. Another limitation is the study design it is known that accurate caries risk assessment at the population level is both desirable and achievable based on high-quality longitudinal studies [4] . Nevertheless, few studies are longitudinal design [17, 18, 22, 24] . In dentistry, parent-report measures have been used to predict behaviors and ECC in children [25] . Several tools can be used as EAS Temperament Survey for children [25] , NYLS Temperament Scale [27] , Behavioral Survey [28] , Early Childhood Behavior Questionnaire [29] , Toddler Temperament Scale [31] , and other approaches [26, 32] . In this study, the temperament of the child was evaluated according to the mothers' perception and classified in easy and difficult temperament as in the study of Spitzet al. [26] . Although the other tools assess more aspects of child temperament, the scales have not yet been adapted for use in Brazilian children, and for this reason were not used. The child temperament is considered stable over time and has been considered as a risk factor for caries because it can influence the mothers' reactions. Children classified as difficult were more likely to be bottle-fed to sleep [26] . In other study [25] , duration of feeding habit and shyness together were associated with ECC. In present study, no difference was observed between the use of bottle in children with and without caries. In this study, the average age in the group of children with ECC was higher compared to the children of control group and ECC was significantly associated with age. This result is in agreement with findings related in other studies [11, 12, 19, 20] . This can be explained by the fact that ECC is a cumulative process and develops over years [19] . Furthermore, ECC increased with increasing age, because there is an increasing number of erupted deciduous teeth, which become exposed to the oral environment and cariogenic challenge [20] .Several studies [9, 11, 18, 19, 22, 23, 28] showed that the high frequency of intake of sugar represents a significant risk factor for ECC. In the present study ECC was significantly associated with intake of sugar with and after main meals. An associated risk factor of ECC is high consumption of sugars due to prolonged contact between sugars and cariogenic bacteria on the susceptible teeth [1] .Current the best practice to reduce the risk of ECC includes brushing with fluoride dentifrice twice-daily [1] . In this study, ECC was significantly associated with use of fluoride dentifrice, lack of brushing after dinner and unsatisfactory oral hygiene, characterized by presence of visible dental biofilm. These factors are related to each other.With respect to use of fluoride dentifrice, result of this study disagreed with the obtained by Slabsinskiene et al., [32] that found no difference between children with and without ECC. In the present study the use of dental floss was evaluated, the parents being responsible for the use of dental floss by the child, and this device is used at least once a day. However, it was not found statistical relevance related to the use of dental floss and the beginning of the oral hygiene of the child and the presence od ECC. However, there was a relationship between the lack of brushing of parents after dinner with the ECC.According to a systematic review of the literature [8] there is evidence in the majority of studies that the brushing once a day or more, and the presence of visible dental biofilm are more important than other factors, such as the age at which the child initiated the brushing, parental supervision, do not perform the brushing before bed and use of fluoridated toothpaste.Although, in the present study, there have been no significant differences between the child temperament of children without and with ECC, it must be considered that no factor operates in isolation, but in association with others. In a recent study, several potential barriers to good oral health practice, including child'stemperament and inability to control sugar intake were identified by parents and caregivers [34] . Therefore, further longitudinal studies are needed with regard to the theme.
Conclusion
The results of this study showed that factors such as the age of the child, the use of fluoride toothpaste, the person responsible for brushing after dinner, the frequency of sucrose intake after meals and the presence of dental biofilm were associated with the development of ECC, and therefore behavioral risk factors (dietary habits and oral hygiene) are associated with the presence of ECC. However, in this study there was no difference regarding the temperament of children with and without caries. It is necessary to carry out longitudinal studies to verify this association.
